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#2 002-321101 



»f*£§C] 21 ,000 re 
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ffil£# 2003-303 1 677 



#2 002-321 101 




3 ] AMSttttf^-T- n # y shs «t >f v # y m<D-^^tc 

0.1 massft #_L, 300 mass% gTT^S, 1 * fctt 2 ICBfcOBMtS*- # > 

jftftjtttt. 

* * h ^23 K JSkhtc/> n ^ > ***R© A-T-W" * > * » 7 -9 ? 

- JUS#, Ti, Si, V, Sn, Sb, Si, W, Nb, Bi, P, Mo, Cs 
, Ge, AsfcJ:tfCej^£^«;ft54>fc< 18^S> ft 3fcg 1 fcV% L 5 ©V^ 

s ] «rmft©fncanc i otM^tt^Mtsiibf * 

gi 1.950-2.030 ©IBKlf— «KT-f ««WPMTT?tt**tWK:« 

9 ] «rmft ©mm tc iot ftiw<se z&mirzmKr 

H/HCfcV^T, Hfa^fl8ftf^JC«JWStl-6gffi 1. 950-2.030 ©ggK©«*^- 

* #jt* 3 #jb<± © * - * *m 4»im ^t^^t^tt 



1 ffiSE# 2003-3031677 



#2002-321101 



1.986-1.994 IC^g-rStf-^&^t-S, »#«8*fett»IB*©Kft^*> 

i 4 ] flttgc i ~i3©v>i*fr2Mcia«<z>M^# y &ftmMtfi& 
5] 0^l~l3^3Dv^•r^^cia^<^)M^^>^M^S:^ 
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2003-3031677 



#2 002-321101 

I 

[f^2 3] £Nt&3g& 373—873 KOUm&M'Vff 5> »^^17. 18, 

[fM2 4] ^M^n^>>fb%^TiCl 4 , V0C1 3 , SnCl 4 , SbClg, SiCl 4 , 
WC1 6 BJ:^BiCl 3 j^&a«*lS^*< £fc l«Tf*S, ft^l6~23©V\-Ttl 

©fffgg-ft&SVN&^tlC, 323—823 K<Z>ffiS«HT?©HR«&3ffi* £: &M5£*M & 

. [fM2 7] &J&^£<Z>SJlft& 323-873 K©M^W err >. : > 

^16—26 lCSS^©*iSo 

«^16-27©V%-rtl^lC|3«©^o 
28iC|2^©^^o 

[iig3o] Mitm y& £x$/& frizz ommibtf. mmt^xy. 

[0 0 0 1] 

3 ffit£4# 2003-3031677 



#2 002 — 321101 



[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 

[0 0 0 5] 

#l^^l^#l ^ t : ^:m4^clB^^4^Tv^s 0 mmxMiz* ESR (m^Xtf>& 

[0 0 0 6] 

, HtH^#T'^$^feE SRX^^ H;VtCg#^ 2.003-4 

MX < * S £ & m& £ * & , ^T«*flH«T T? IStt «: * * J» S 
*\,T V^„ 

[0 0 0 7] 

#ffA^6lCtt, ESR^^h^^tgi^ 1.930-2.030 ©ISJC 3 o 
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2003-3031677 




#2 002 — 3 21101 



JBLhCDtr-^ft^U ^•tie>CDtr-^cf©^tf-^^g'fii 1.990—2.020 

tc«E-T £ i 2> Mik* * >3fe««##£ 3 H T v * £ „ 

[0 0 0 8] 

immJCM 1 1 W9 - 262482-3&« 
[#^12] #M2001-205103-*43tfg, 

CWWFAtt 3 ] H»43t W«oo/i0706#r? yywv 

HWlF£tt4 ] 4#W¥10-146530#4&« 
5 ] #fm3252136 -glgm 
6] #|f§2001-190953#£:# 

H*«^K8 f p. 1084-1091, 1986 

[0 0 0 9] 

mm&m®: L^on-tz mm] 

[0 0 10] 
[0 0 11] 

mm itMVk't&tz.to <d&®.] 
vftttfoAift^* ft s * * £ . Hf«3t £ cfc y 3feft&&4£ ft *»r s j: e> 

KLfesrfcftjiffiUfc. AJH-fb-#*ft**S"ftfcBMls^*vft, 
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ffifE# 2003-3031677 



#2 002-321101 




[0 0 12] 

, #acM^5«fc^&£f^&E S R*/** h/I/©#$t©(a) 21(c) , &SV%» (a) 
~(c) <Z>£Tfea*U ESR^h^Ciotti, W»3ttK JiS^jttJSHgtt* 5 

[0 0 13] 

(a) ^&<fc*5K©ai|Tf, E SR^/<^ h/WCT^^flBfift^Klfci: g-fit 1.9 
50~2.030 CDRIKlfcr-^^fHtWSn, *tf-^3^BSPMTT?tt^3RWK:«iB!IStl*i 

Wo 

[0 0 14] 

V^. Rr«3ftM»«rK:«5iaS*lS«« 1.950-2.030 ©ftH©***^'**^ «T - 

m^Mlt©^jh^tcM^SI^K:3^Ji©^-^^©^^^^So 

[0 0 15] 

(c) T7K&V1&WT>Wfeh1tE SRX^^ WWC^Tgffi 1. 986-1.994 IC 
^^tt«±©^B{CSt5V>T^bfe%©T?&oT, TIB (D~(4) ©V%1* 

[0 0 16] 

6 mSE^F 2003-3031677 



#2 002 — 3211 0 1 



[0 0 17] 

(3) Tmx<DMMK.**xtommm&*am\'* ^<^5Mst, e 
SR ^ h;v{c-5rm^MMBHcteg'ia 1.950-2.030 ©^ictr-^^Miii^ti 

[0 0 18] 

m i.95o~2.o3o (Dmm&mtt-*^ T$&ftm»»±&K3&&>±<D}*-9 

[0 0 19] 

(5) 77K«fc»J-(£M*e«!l^bfeE SRX^ Wl/JCfc V>T g# 1.986-1.994 iC 

*»WlCfeV>T, rnim^J ill*. 8*400 iim^iitMtf^&lre&So 
[0 0 2 0] 

JtSB(l) *3J:tf (2) 'fc*i*<Z>l*fb'# * Kifctt* ^f%v^,., ^ : 

A) >f * > tfWtft ^ # > £ fa ©ffiSf^/B $r-r§^l^lci:oT. 
[0 0 2 1] 

#tc»-fb^*>*«fir«^S:iRJR'rs*^^ W*> (T*i 3+ 

, ti 2+ ) z-g/uKMitrzy* mm^m^^mmxmmmit^^y. &£v% 
tutu /\^njKum^-f \stfvM£^vt~g>m&m&fcft&&^^° 

[0 0 2 2] 
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2003-3031677 



#2002-321101 



[0 0 2 3] 

, ft$.L<mU Si, V, Sn, Sb, Si, W, NK Bi, P. Mo, Cs, Ge, Asjfcjctf 
4^Wfc^^f>lC^f IT 0.1—300 mass% £ &.g>:i;-£-^t £itr£ £ H b V 1 * 

[0 0 2 4] 

[0 0 2 5] 

oxn (m=^m> x=^n^>, n=Mt^) 'e^$tlS^M/^D^>^%^ 
^•r'5M^r>^#:^c^M^-&^3i:^e3^So dtf^&KiJ: *K jtiB (l)~(3) £ 

[0 0 2 6] 

^ ^ n y & j: -a/ * £ & -f v ^ y m £ m m s s z. t & e> & * . 

[0 0 2 7] 

-823 K^^l^^^fcM^S&Jfi^rtAW^bVNo 




mil# 2003-3031677 



#2 002 — 321101 




[0 0 2 8] 

£MAnyWtW*TiCl 4 , V0C1 3 , SnCl 4 , SbCl 5 , SiCl 4 , WClg £J:tf BiClg 

>(TiCl 4 ) T?&§ 0 
[0 0 2 9] 

£j£«#£©i8ttl±#*l'<l* 323—873 KCDffifilTfff^. jRJfc*Mtt*ff * b 

« 373-873 K©ffi««raT?fT3-fc##*k^- 
[0 0 3 0] 

Sk-fb^*>*fel±*CD|JfK#tt, E3i&<ft^#>> «ttefc^*>, ^4t>»**&38 
[0 0 3 1] 

^BaSKfe^-/ • »5jefc, *0Eft, • Mtjttttfe ..^,.-.^! > 

[0 0 3 2] 

[0 0 3 3] 



ffif£# 2003-3031677 




#2 0 02-321101 




[0 0 3 4] 

^nr^m^^mmtvxmm't^o s&k, 390-400 nm<Dm^mm<D^ 

[00 3 5] 
[0 0 3 6] 

^#><3D£3&MXn ( M = &M> x = ;Nn^x n=lEl!t) T*^t£*l§, 

a n fyfcm* © * * *c & o T * J: #iifc tt^j*^ a ^ >fl3*#MMfcf- # 



2003-3031677 




#2002—321101 



(Lit; a-^v (o) , ymm. yy^y (y^-r) > r**/ur*:>, r 

ItootlK, S^fcBB* (*•&) »5tWtiftll*.i'b5-fW*b 
[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 

ffi&^L£oV^fcmK:KJfettfc<* *^rV (O) ML *flHE, 7>$> ( 

r-fe^-h, fc&twc*y j;*, v v»m<D*mm* 

[0 0 4 0] 

•rjfei?«F*b^. /\^n^ym^MabTPw 12 o 40 3 " , siw 12 o 40 3 ",' pmo 12 o 40 3 " 



ffifE# 2003-3031677 



#2002—321101 



[0 0 4 1] 

T'feotl,, &MM£bT&, Ti, Si. Zr, Al, B, C, P, Mg, Sc. Cr, Co, 
Zn, Hf, Fe, Sb, W, V, Sn, Bi, Mn, Mo, Cs, Ge, As, Ce&if ##fa*3*l& 8 

P, Si, W, Mo, Cs, Ge, As, Ce&, &Mft^#f#'V5 i njtfyifc*fe 
&>f V3KU»a<Z>^J»«#T?*'S«^K:« : * bV^MT?**. »tn!*u Ti, Si, 
V, Sn, Sb, Si, W, Nb, Bi, P, Mo, Cs, Ge, Asfc «fc tfCefr P>^«tlS^J& < 

[0 0 4 2] 

^MflI#«<Z>^att, M^#:v lC2>fbT:£Mi: bTO.l massft £Lt, 300 
mass% * S £ £ b V 0.1 mass% #j£v^;. V^'WUt* *■ >KnU - : 1 '• 

tfe^t*SSH»«i3lK:i»J«Abfe^J»An^>fl5%*fctt 

(iD7jc^^>^^) t*^^ b &^M*Kfl:%% b < izmitmv$>$>m 

-£> £Mft-£«lO ■assXJ:y#*ic«A , r£rfcttB»*e&*©'TS _hl£&lO 
mass% nm£tez>z.£i$&\,^ J: y #atc#^^^T% «fc v% 0 ^M-fb^tf, 

d >k y K^f> >r v jK y »t* & -5 tot #*<z>^Mftii-%<z>#A#«r 

tBTf&Stf, 300 mass% £jg*.£*&C&& WJStt^f KfiTtS. 
[0 04 3] 

S> J:&bfciftft^*>*3fcffl&tt, #fflfl»«t^fX^«fT?iBff3tbfe#fiJKtt^^ 
* (V^l$>£, TDS^fc&TPDX^ h;i/) JC^T, 573 KJ£Ul©M 

[0 0 4 4] 
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ffi5E# 2003-3031677 



#2 002-321101 



XUmmxHr hJl<Dffl&±s ^St^tlgiSt, 7©10~ 6 ~10~ 9 Torr * 
[0 0 4 5] 

4>&< loCDfcT-^ £573 K^OUmmzmrZWtft^Zyte* *SUftK 

ioti y m^immm^s^mm r©tf~^», b<»623 : k&;± 

[0 0 4 6] 

#MHBIt*^ h;WC&V%T573 Kj^Jt&c#^;fr>&£v\te:7^*> h-f 

scpubti&v^, rr^cM^L/fc^M/^^>^f>'fb#;»v^i s nt)623 Kjsu^cfcr-* 

[0 0 4 7] 

yhmmitffiMte E S RX^^ h;i/£^& 0 

gm 1.950-2.030 <Dmfc'pte<£%l^<DX->?t>mW&^ lOESRlf- 
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ffi|E4# 2003-3031677 




#2 002 — 321101 




[0 0 4 8] 
[0 0 4 9] 

> mft®lM<D££ft$o £©:RJ»K:ttttT, RTm^SrMlifbTE SR^^^ h>H/ 
^SYqL l£MT> ©M£^»^txfcVVg|S 1.950-2.030 <8E S Rlf-*# • 

gSSto ^,^.ic^5„ • .. ' V ,-V. 

10 0 5 0] 

ESRW h^J:Sa«lCD^«S:^rSifeft;^*>^«l«©-»tt, £ 

v*T^«3feJB#i*cttW3:n«5gte 1.950—2.030 ©^a^^tr-^^, usu 
%#±&G> 3 otu:© tr- zmm^ffimzti'tz z. e> 0 2 ©#^£;*to * y 

i^Sftfc^ift^fc^SlcfcJu r©^^»4^_h^*Uv% 0 ESRfc?-?3& 

mmtfim* t tot©^^ jc * * »ibkc*m;*s . 

[0 0 5 1] 

Jg2©#$m. £<Z>J:e>&#B$CT, iatESR^^ h;i/&M£b;Mg-£lC 
[0 0 5 2] 



1 4 



mtE4$ 2003-3031677 



#2 002-321101 



E S hfrK&rt&gW. 1.950-2.030 }C£tf£ ^~9 tt h U b 

S/^^*»J. ««9(#S21IB$f»^«£) P.45-48, 1963 iC^StlS i: 5 JC 

[0 0 5 3] 

fe3rr*fc*»S*i*. tot, *9M3<8ftftJRfc« ^^©iRJS^frT, t>* »J 
[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

±c« i * fc a* 2 ©#$t *m+ Bit* * ym%mmmm^ s & otk * u 

-f£MT?M£bfcE SR^ b/l/tCfcWC, gH 1.986-1.994 fcV^^fcJCR 

^mmfc&u~?z>^-9 n^oms bv^ -en 



ffifE# 2003-3031677 



#2 00 2 — 321101 



[0 0 5 7] 

^^©m-fb^- * > & » s bm&*- # > ©#3t #Mre % *§&9t 

-ifM, /I/^SU 7 to v -to 4 hfi#**#, v>-rti^=foJ:<. Sfe-ttife^M 
[0 0 5 8] 

[0 0 5 9] 

<omt o.5>Y>o-e&s„ Y^o.5 &Bfls-£*ffe-£^3i§: 

[0 0 6 0] 



ffilE^ 2003-3031677 



#2 002-321101 



[0 0 6 1] 
[0 0 6 2] 

$BiMOXn (M = ^M> X = 7M3>F>, n=$|ft ^#&tCtt. MXn (DM 
[0 0 6 3] 

it, Mmznzz. ±m&*mik*zyfcnit?&ik&m<z>z.£.X'%>&o mfc* 
*yffimft<D&ftM£isX\z. &wnt*&y. ^ jm.it* *y. **y**cv>? 

[0 0 6 4] 

^awKtstt znik^ * y t. t-s \c r ^ # — ^mme*- * > £ u 

# - ^SMft-fb^- # > T* & 5 o 
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ffif£# 2003-3031677 



#2 002 — 321101 



[0 0 6 5] 
[0 0 6 6] 

[0 0 6 8] 

£&V^£#&5„ J:»J^* LV^^I5Stt473 KJ£iUt, 673 K&TT*&£ 0 
[0 0 6 9] 

573 K©»-£, 5^W0^@^r*+^^ffi|gS:*-rSfc3 , &M^5:#S^t^T*^ 

So 

[0 0 7 0] 
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ffiH# 2003-3031677 



4#2 002 — 321101 



f c}iM OXn ^StlSfll^ftT&S. 5£:MXn Ti, Si, Zr, Al 

B, C, P> Mg, Sc, Cr, Co, Zn, Hf, Fe, Sb, W, V. Sn, Bi, Mn£2f, ISf 

T?J:V*. S:MOXn T^3*l£ft^%©M£ UTttVOClg AU^f 
>X&, F, CI, Br, I ©V^*lT'%<J:V^, fait b £ ? ftM&tSft©® 

j^&ttCl««»* bV^ 
[0 0 7 1] 

ff*L^i*Any>ft«tt, Tici 4 , voci 3 , SnGl 4 , Sbci 5 , sici 4> wci 6 £ 
J:^BiCl 3 r^e.<3Dl@%b<tt2aJ^_h^^^^^5:SVNSi:, «T 

[0 0 7 2] 

[0 0 7 3] ; 
[0 0 7 4] 

*ii:^*bv>. -fib, #«%T^tf3%jemfce>. 

[0 0 7 5] 



mSE# 2003-3031677 



#2002—321101 



[0 0 7 6] 

•oTmmz&tt&i)^ **uo ™i* #t fc*r bv\. £©^*#io 

[0 0 7 7] 

ufyfc® zmmizmm a * frmmtf-m^mm a *i* . at a & ** ^^it 

*.79y. *>*>fc£©JKfli**J>U fb7tKn77X J?** 

m*ct>Busm** & * y m b ttmib*- *y * > 

Si**. 

[0 0 7 8] 

wmoUfc* © Iff & * ±B©^cA*An^>ft 

*©«if©*©i»*. t»fc* a&ictt«iif«fia©*fl5ft^«ry, jib* 

[0 0 7 9] 

'UftlilbTCjWBsIiy?^ ^*b<«323 KJBU:, 823 K«TT?*»J, * 



ffi$E# 2003-3031677 



• 



#2 002-321101 



U#*L<tt:873 KJgJLL, 673 KJ£TFT*&£ 0 f»^«#H«ti:»ic*JIS2ft1% 

*T?*Maa&3idib^*. aMaanMra, w&K.*>&#-t*tfi* Msm3o~i2o 

[0 0 8 0] 

a©^a«ar»^ffi^&473 KSft^is-c**^ «F*b<«: 373-473 k© 

[0 0 8 1] 

^/««aue5 KT'jtia^ii 1 ©w«&a*u b < a:s e>ic±.iH^3 

[0 0 8 2] 



2 1 



ffi|E# 2003-3031677 



#2 002-321101 



[0 0 8 3] 
[0 0 8 4] 

±iz^m<z>Mfc?-*y£.&fflft^>%M^o lj^u fcj&Mfc£<Di&MW<D&ffofc 

tlfc^#>T*fe-5*^©^«^«)E SRX^d7 MM*, _LABfgl<Z>#$Ji:t!i§2 
[0 0 8 5] 

[0 0 8 6] 

iktoimmwimz & v. KMMvmmzit^mitht-Kvvy&mmmtMTk 
&m*$:tf> j\utfy&mmmmzm&v&3kznz>fe&>, ^u^fy^mmmm 



ffi$E4t 2003-3031677 




#2 002-321101 




[0 0 8 7] 
[0 0 8 8] 

$S<&ig?Sffift£S<i§1^%&£,> i«I 373-873 KOW^tK, d 
U-V^aitfMfiStt 473—673 Kt'SS, *M&St#H&Ji**U ^^Stt^fx, 

[0 0 8 9] 
[0 0 9 0] 

», Bfcft ^ # > £ J: / * fe ttlJf«S# S:±IB© <fc 5 C&M A V mm S 

z.i$T*%z a &m^utfyikm£<D&ffl&, ±m<D&#m. int., *t©ss«i* 

2 3 2003-3031677 



#2002-321101 



/K v <i v # u wt £ omM &f? o t % a vn 0 

[0 0 9 1] 

, tUM*. mmmaittt*it*£*». ®mi**> r*b>. t*=i- 

i^ICflS^bfct, 373—773 K©«aE<6HT?*Mra"*V&fc* 
[0 0 9 2] 

tfsboijiiafcs©^***^. 

[0 0 9 3] 
[0 0 9 4] 

g**©#Kfcm&cis£2*i-f, mmm* ***** *n*-hmmm. 

K-fb^KiJ: y^Mt5&v>b^-t-5=b©^fe^©T% ■£©<fce>fcf§'£K:te, 

[0 0 9 5] 

»**©«#* se>^c^«|g*fe«^ t: f ^ ©WT*feoT%J;v^ 0 n*r©*®tt. 



24 



ffiSE4# 2003-3031677 



#2 0.0 2-3 2 1 1 0 1 




[0 0 9 6] 
[0 0 9 7] 

|ga$^»c'3ft v>inx^lS v%9lffi^S^ S n«.iihlHC ttv yvmWB* TtVfrffi 

hi, * i/ # if©*««fls & tmnjm&ai&MWKmMmKi-tz ^ * k 

[0 0 9 8] 
[0 0 9 9] 



ffifE# 2003-3031677 



#2 002 — 321101 



m s & # e> mwM ■** & -e & & . 

[0 10 0] 

dODJH 2 CD^lCfc^T, aS#5fc®^'©iMt* * >*3 /* 

fc<-r*;ii:*«I*bv>. 

[0101] 

;V3=af $/ K©»«*K^**) * few:* 1 * ny vOi/fc b < tt^&*SIK:»*S 

[0 10 2] 

©cvd, pvD^©^;^l^m^S^f I Jffib , r ; fe<^:v^ 0 

[0 10 3] 

Stt » icttf fc* # > £ * t*/ * fe tt * © & tf if 2 -tfT , ■£ ©SBI & 
szihawtbv^ 

[0 10 4] 



ffiffc# 2003-3031677 



# 2 . 0 02 — 321 101 



[0 10 5] 

[0 10 6] 
[0 10 7] 

u±<DT$nft*&ti%<DT*&Mmmiz&<* mm. 

[0 10 8] 

mmmnnhxit. no x , so x , 7d>, t>=e-t, ims***^©* 



ffi|E# 2003-3031677 



#2002—321101 



[0109] 

y^^y>>fbt^CD^4^±v^i s ^^%)^.Mi: LT<z>-^f *(mass%) 

[0 110] 

mmm i ] 

, »^a9Kl*S3R) 0.5 g Sr^f (*#33 mm)&CA*l> T^^glbfc^ 
573 K^T'#aife. r^VNT% fcbT, E9«t-fh^* > (TiCl 4 ) 5:1.4 vo 

[0 111] 

fee 

[0 112] 

[0 113] 
ESRlt 



ffif£4$ 2003-3031677 



#2 00 2 



—321101 



T200 w ;\u?y^y7*m^T^m%*\oftVk±m.Mhtc.®.. IB»fcttl*fc# 

[0 1 14] 

H*®^X/t>h*(9 GHz^) m-?^fcT>*«t*«(JES-BE2X) 

[H-ESRffi:f#t5^t:> (**fS^) *^^*jcie io mi 

WzkfcMM : 330 + 25 mT 

mmmmm : o.i m 

: 100 kHz 

. MM* : 5000 
££1*118 : 0.1# 
V>r^ntgm+J : 0.1 mWo 
[0 115] 

Mn 2+ /Mg0V-#- ©32^a (g=2.0303) £4#g (g=1.981) 

£S*fi£ IT, Utt^CDE SR#-^©g|t§:^ffibfeo 

[0 116] 

g =2.0303- (2.0303-1.981) XL3/(L3+L4) 

L3 : (3#B) i^0ESRfffflii©i 

L4 : (4#g) E SRf^©i§fflI 

*feE S Rfcr-^gfiftKoVVtBu E S R###«#«#'Tr&<&fc 

#>> tt^##©«*fflfc*/Mi©ISS:E S RfB^Sftgi: bfco 
[0 117] 

5 Ktl^bfcE S R^^^ 3 IC^-T 0 3tl^6>t>^§ «fe ^ 5K 

©ffi«T?^r«3tflS*f^K:IH?R!lStlSg« 1.950-2.030 ©P^tf) * BfHT 
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#2002—321101 



««^l«K:»I*et5.hy^W hS/^/K&g* 2.002-2.010, 2.020-2.02 
8, 1.982-1.988 ttJMfc-b 1.986-1.994 CfWfcfetT- *#ffi3lb"CV% 

(_tfla»3®4#«) o 
[0 118] 

^3|Sf(0.3 g) £40 mm ^CDJEIC«#. * CDJDLS:535SI©SlS-fe/l'K:Atl, fflffi 
ft7>f>{CtIU («H*fM»»3.0 L), |«3:20 vol* ««**^TfT* 
K&#JRbfc#:* (Tiz hT/l^fc K»S»240 pp«0 £&l*Ilc^Ab 
fc 0 r<D#*&#*2-e:fc#&, 250 W Hfffi*«*T^fe* V h 7 4 * * 

- OK£9l L42) £MbTR/&iz;v^©3OTJt£f?ofc 0 ZtoftKli. 

$fcR390 nmJ£JLhfr£>400 nm$.^®ft&ft1&tM§LfrK>'&&*l>&'&* ^ 
i./^if (rc^;i/^-^-e99.9%^Jt) fcfc400 nm&,±<D^SUy(iX^)^f^ 0 M/S© 

[0 119] 

ismm i ] 

-01)£, (**£3n*) «i:bt^fflU £jfcfl[iK:ffi*bfc©fcB 

[0 12 0] 
[ftlM 2 ] 

WlbT»flS^#>ftW«bfc- SP*>, TiCl 4 ®*»IK (Ti£«16.5%) 200 
cc&#?frb, «#bfe#&y>*-T#*tt (28%) SpHm*'JttC** 
£T*?gTbT. ***S:*5|tobfe. flrffibfcBJgft&atlfcU «fc<7KSfcbfc^> 
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353 KT*ft&ftMlsX. KflS* 1 bfc. 
[0 12 1] 

[0 12 2] 

(b) ±«(a) T?#fc*fc**>*3fe**K:, $e>iCT;b=f>#H^TK:T573 

y , t&iBM^tf x h aftaaic «fc o T8Mb** > #ic#a s ftfc am a n y ^tt 

[0123]. 

i . n; . - '- ■ • . • . ■ . .*'_' — r ' ■ . £ 

. ".V "a" ' . . . . t ' . *f 

[0124] ' 
ESRX'** WWCfcV^ _h|a(a) £00 <zm-f*l©£j»4&*K *»« 1 © 

_hfam2©#^:%^bfeo 

[0 12 5] 











(mass%) 1 


(jt/mol/h) 




1.2 


11.3 


Jt^^lJ 1 


0 


< 0.1 


ISIfctil 2 (a) 


1.3 


39.0 


mmm 2 (w 


0.156 


0.7 



1 mt^^ytLx^m 



[0 12 6] 
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e • 

#2 002-3 21101 

[0 12 7] 

*ttfl2<z>(a) ii(b) i»Any>ftli©t*I##v^*» 

[0 12 8] 

■wmx«*\>& (tds) <o«u«-«:eo'^.-is***nf fiH i 

[0129] 

Maraud* h/u<P8Mfe 

nut**** h;v©M^«> nmmi^^Mafi cm^^EMD- 

WA1000S fi) ft«WCffo&. tt»€:e*«>«M»K:««S, 10" 6 Torr 
[0130] 

y»ft^*>IC1.3 m ass%©i«An^>fti?:#AbfeiIi2 (a) <Z>ftfll£ 
(01) fc, so»l«tTAiy^M*t*6i^Wl l ' t ^ 13 *' 5 ' 

ft*©«*ft0.158 ■MS%|C«*3*fc**«2(b) ®3!gjWK (BU) ©V>T 

TTiCl 2 (M/Z=118), TiGl 3 (M/Z=154), TiCl 4 (H/Z-189), HC1(M/Z=36) &£#&ffi 

3 2 ffiSE^ 2003-3031677 
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10 13 1] 

TiCl 4 &1.4volX ^tf*5R#X»Cft*.T, VOCI3, SnCl 4 , Sbd 5 , SiCl 4 , WClg 

, Bici 6 , Feci 3 *fett Tici 4 ft«riwix^tt*trr^dr3/^*fiJ«^^^^ 

[0 13 2] 
[*23 



Rife 
No. 




(//mol/h) 


1 


VOCh 


0.4 


2 


SnCh 


1. 1 


3 


SbGh 


0.3 


4 


SiCh 


0.7 


5 


WCIe 


2.4 


6 


BiCl, 


7.7 


7 


FeCls 


0. 1 


8 


ZrCh 


0. 1 


9 


TiCli 


11. 1 



[0 1 3 3] 

**IWE#«l6*l*2fc* { IB&*»fcft^fc- ***** TiCl 4' BiCl 6' ** 1 B*** t 

[0 13 4] 
[JHM4] 



3 3 
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TiCl 4 &1.4 vol^*^***^^^**^^©**^ (a^*^ 

[0 13 5] 
[*31 









No. 




(xzmol/h) 


1 


323Kx20# 


0. 1 


2 


373 Kx 20# 


0.4 


3 


373Kxl20# 


0.5 


4 


423 Kx 205^ 


0.6 


5 


473Kx20# 


3.5 


6 . 


523Kx20^; 


8.8 


7 


573 K v' 


j ».1.3 


8 


6231 : V- i : . 


' . 4.8 " 


9 


673K>:ga;5 


1. 2.5 


10 


773KX 5# 


4.2 


11 


773Kx20# 


0.1 


12 


873KX20# 


0.1 



[0 13 6] 

323 KKifittWWfti*^ 2 ^* 9 ' ^T«*ICJ:*3lMMi«tt** 
i-^^#>*3*i»««#6nfe^ »«K»ttOTS<<ft«iMW«tt 373-77 
3 K(Z>fSKT'&U. 473-873 K(D|5ffl"??<^ *J <fc V^^^^fetlfco 

[0 13 7] 

mmm 5 ] 

«ill2|C»ilbfc©fcPltllCbT, TiCl 4 t>*-t*»*t?* 



ffi§E# 2 0 0 3-3 



#2 0 0 2 — 3 2 1 1 0 1 



[0 13 8] 

jgbT, Wbfc, ^<Z)^, ^S^J 2:323 K^24B?[SfiUiiMbT, 
[0 13 9]. 

r<z>#^<z>ftM^icov^ HSgMllc|B*bfeJ;e)lcbT^tfT'©E S 
K©^jB«») fc^ofc «Dt«*«:H4 4l*4K:^*r. 

• • ■ • ' :. 4 0.]-. 

feo K»«:ESR«a5l*lcv^ n-*UfflJCffi^>^fc«v^Xffi*f«bfe 
0{$10~ 3 Torr). # ^-f # y b £ffi V^T 5 ~293 K (g^) ©^ffl^^M 

SWcESRlgSeot, e-#3fca^#«*:*IHSb&. ^<Z)Mlfl2:0 6tC 
[0 14 1] 

©3fe«l«tt*6bTfe»;, ^«3fe»Rfc , l£&#b'tv^. 
[0 14 2] 
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[*4] 



! 1 £ S 1 






ESR(293K, 5K):gffi 1.950 
—2.030 ©tr— ?tf>WM 




WO 


WO 




ML 


wo 




4.8# 


1.7# 


ESR(5K):g<i 1.986-1.994 tf>e-?WM 


WO 


ML 


CO, (/xmol/h) 


3.5 


2.5 



[0 14 3] 

ic <fc >j MMRStt^ttT l/T=fe, fc fiUM ^ «i"^r«**»*»tt * * 

[0 14 4] 

030 ©Affile, «^»icj:y*wanfc^#»K:«r5<hy^i/yb^^ 
-So 

[0 14 5] 

$P,IC. 293 K mm fcBKOV^fftOiKTf^ T*«3ftllM#l*K«MW3*l 
§ gi 1.950-2.030 ©Hg<Z>b?-*#, B&MT-e«tiMS tl^^o (_fcffi* 1 

[0 14 6] 

H4©5KT?CDW3e«***&> g# 1.986-1.99 

4 (1.99 "IC, M»3feTftiJl6*l«SV^«ffe<ftlf--ir*«»«lbTV^fe (±« 

3 6 2003-3031677 



#2 002 — 321 101 



[0 14 7] 

mGKTXht^ »««»»*T1f*3fcbfc«*Kr-^ (g-2.005)<O3WWflS 
«**T!, *WBt»4.8 ^Tf*ofe CblB*2©4«*) . ttWI-etttW 
[0 14 8] 

[0 14 9] 
IMMM 6 ] 

[0 15 0] 

KO^ttK&fTofe. fCD^> C0 2 ©£f£3&K&1.2 ^mol/h T'&ofco 

, co 2 <D&j&mm-e o.i*«oi/h *»t?*»j, ffie^^^ofe. #*&tE<z>ss 

[0 15 1] 
[HJ6M 7 ] 

[0 15 2] 
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[0 15 3] 

[0 154} 
[Jt««3] 

^JfeM5-e^bfcii^'ftl5 : -^>^S:, 573KT-1B&RM&U % 

SfcNo.31)„ 

[0 15 5] 
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km 

Ma 
[NO. 


vunuS. "UlHJ^ 




(K X"rVi 1 


V Jul UlU 1 / iu 


l 




323 K x20£r 




1.2 • 


2 




nnn y/ x , AA / "\ 

373 K X20# 


// 


1. 7 


3 




423 K x20# 


// 


1.8 


4 




J A A tr v .# t O A /"V 

423 K xl20# 


// 


A o 

2. 8 


5 




473 K x20# 




1.8 


6 




523 Kx 205} 


// 


2. 2 


7 




573 K x20# 


// 


3. 5 


8 




598 K X205> 


// 


3.9 


9 




623 Kx 20 ft 


// 


3. 1 


10 




673 K x20# 


// 


2. 4 


11 




673K X6ft 


// 


3.0 


12 




723 K x20# 


// 


0.8 


13 




773 K x205> 


// 


0.3 


14 




373Kx20# 


573x60 


3 


15- 




573Kx20# 


573x60 


3. 2 


r & 




573Kx20#(N*) 




2.6 


; y ( - 


'. */3Kx60t> . 


573Kx20# 


// 


3. 5 . 




C ; 473KX6055- 


573Kx20# 




3.8 


19 


573Kx60tx 


573Kx20# 


// 


3. 3 


20 


623Kx60£r 


573 Kx 20# 


// 


2. 7 


21 


673Kx60tt 


573 K x20# 


// 


2. 3 


22 


773Kx60tj 


573 K x20# 


// 


2. 2 


23 


473Kx60tj 


573Kx10tt 


// 


3. 5 


24 


473KX60tj 


573Kx20# 


// 


q. Q 
0. 0 


25 


473Kx60tx 


573Kx30t> 


// 


3.5 


26 


473 KX 60^ 


573Kx40t> 


// 


3.9 


27 


473Kx60tj 


573K X60# 


// 


1.8 | 


28 j 


473Kx60^ 


573KX120# 


// 


1.2 


29 


473Kx60#/NH 3 -Ar 


573K X 2053- 


// 


4. 1 


30 


473Kx360^-/NH4CI-HCl 573Kx20tj 


4.3 


31' 


— 573Kx60^-/^m^ 




1 



'^No.3i «jt««i. m-mwz*nTr-mi&$im<of>-*miM 



[0 15 6] 



3 9 
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3fcM&##e>*lfc 0 ybMMt£&&~&<*2>fci&3i*£<Z>&MUm\Z 373-673 K 
OiTO'J, ^T?* 523-673 K0|§Ht'4:y <£ V^JH##S>*lfc 0 
[0 15 7] 

[0 15 8] 

Kj&xxztomMiDiftiznsmfm mmm) kiowci* 373-573 K&mm 

[0 15 9] 
[0160] 

mmm a ] 

[0161] 

Z.<Dmib**2/m3i*> H 3 PW 12 0 40 *feliH 3 SiW 12 0 40 $:^7lCtC^^bfe^ 
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[0 16 2] 

&m4gft<?>&mMte. nfc?-*y<Dmm;Kft'?z>igtm(DAT% h 3 pw 12 o 40 
fe 0 ytmmmmt. co 2 4^)iit% h 3 pw 12 o 40 ^m^xm.7 ^moi/hr, H 3 si 

[0 16 3] 

(a) J*JRJR»fcb*CTiCl 4 £MV^C VD^jCi y , #9** nxJiKHMfc* 

[0 16 4] 

[0 16 5] 
[0 16 6] 

(b) ^*gPT^i6MlT'MiiLfe^B^<Z)M^^>^^M»*3^ ^ 

<n%mmx-sbz>nvc?-zymn±m. ^^©t/u^nn-r K2gp&, y;^- 



4 1 
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• 
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[0 16 7] 

fcV^^^^^©^®JC, >*1££A-=I- h^^fcU 423 KX 

[0 16 8] 

tt»JC«bfc. G0 2 ^^tt0.25^mol/h ^feofco 
. [0 16 9] 



[0 17 0] 

t±^tf4M*§P^^s) &*&^Tmmcmmhfc a z.?Lxm*>nfc, ytmm 
m<DgtftX'»mybmMTX'<Dy±hr ^^.^o^mum^mMht^o co 2 &m 

St^&O.O ^mol/h X&vfra 
[0 17 1] 

<?>mm^ttxi$, *mytmMic z^xy-t hr^ft Ftf&mt<ft2> z. 



^^iiifc co 2 4jsaa«:o.& // 



4 2 
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[0 17 2] 

»smft jc js^-t * ftmmm®. z &m ? z> mmm t. i> x mm x % & r t it w e> & 

[0 17 3] 

mmm i o ] 

(a) TiGl 4 (16.5 mass^)*^ ( 1 M A3) KftLXtF^i?> (3jg*S) 

xw>>(*>ikymh. j -;i/£?i*;&n*.£^> ;&3S3£«_fcjcMfU 373 k 

. [.0. • * ' . . '• " 

■Z<6m> -> TiCl 4 &1.4 volX^-tSTK^X&M^^f^ilbT 

0 ?fjg|<Z> JS^Sift 0.6#m tfeofe. £®«tB«SM&, 9 lc8B<£bfctf> £ 

£1*1.1 fimol/h Xtb^tz.. 
[0175] 

(b) R*aSTllJ6#|5^W«bfe*»W0mft^*>»^««»*3«J, ft* 
©ft8&«&T?fcS8Mfc^*> (^M^mSS ST-01) 1.5 as, «fH©S/'JA3n>f 

[0 17 6] 



4 3 
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„ mmnm&izm o.s^m -e&ofco z.<Dmm®tt*. mmmQizmmomm^ 

^t'7t hT^rfc KO^ilSltKl^lfe. C0 2 <Z>£ja$t&tt0.45 jamol/h X 

S> -o fee 

[0 17 7] 

(a) H^9(a) TfflnRUfc, BMfc*-* ^fgHfc^ TiCl 4 & 

[0 17 8] 

(b) mMMQW izmrnvfen-^j yym*. ^nmomit^^y^%mm 

trm%m^x. mmw9(h) zmmizhx, mmmffi<nmmizwfc^$y<D&m v 

Mg £.mmKVT»s$Ly(imMTx<DTiz br^t Fftmnwizmm^feo co 2 
co^moi/h -e&o£„ 

[0 17 9] 
[0 18 0] 



4 4 
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[0 18 1] 

[®i] 

)V (TDS) 
[02] 

mmpi2 (b) x*mm vfcm&wK&z>m<DWLit* *y& ~ • - - * i 

? (TDS) 
[H3]- 

mmm i r*# e> *ifc*»w©«Mb^ # 5kt-©esr^ 

[04] 

ggfrftf 5 T*# e> tlttftWOWtit* * >»3fcflMK<0£SC#293 K J: Of 5 K T? 
<D E S R^^? hJl/SrjaVf. 
[0 5] 

<J:^5KT'©ESR^^^h;i'5:^t. 
[06] 

*^J5 fe^t> , it^M2©m^^>^^©ffigm^#H^*-e©E SR^ 
# h)UDgm 1.950—2.030 ©ggHfCfc fcf- * M©3%*ih«<Z>»S« 



4 5 



ffif£4# 2003-3031677 




2002—321101 



mm 



mm 



1 10 1 [-[ H/Z=36HC1+ | « ■ ; i » ■ > j 



8 10 s - 



6 10 s 



* 4 I0 6 



2 10 s 




H/2=118TiCI2 

M/Z=lS4TiCl3+ 

U/Z«189TiCI4+ 




300 



400 



M.i ■ ^ • 



It* — 



i / i i i I i I i i I ' ' ' ' [ ■-*■ 



500 



600 

(k.) 



. . . i . ; •■■"> i . . ~ ■ i . ■ ■ ■ ■ « 
700 BOO 900 1000 



5000 



4000 



3000 



2000 



1000 



•R 



[02] 



A 
•R 



5 10« 
4 10 s 
3 10 c 
Z 10 s 
1 10 s 



j il/Z=3SHCH- [r-r-t 



H/Z=118TICIZ 
H/Z=154TICI3+ . 
H/Z=189TICI4+ I 5000 




4000 



3000 



2000 



1000 



A 
•R 



300 400 



1000 



§*msg (k> 
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(a)3gSL*t»-293K <!b)&%.$*-5K 




2.03 2.01 1.99 1.97 1.95 2.03 2.01 1.99 1.97 1.95 
g value g value 



2 
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[05] 




0 5 10 15 20 25 30 35 40 45 50 55 



3 
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* >izttLT±m^u>fyfcmz o.i~io m^ss%^m^^:r^mt^^y^mm 
4 y>rmzmmzmifi~?z>f)\ &t=.\%mMmmzmfc^zyiB&T$/ittc.\z*:<D 

Bulg# _hSB©^S{c <fc y ^J|a n tfyitm &#At srtt, fu 

imnmr mi 
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mm* 



#M 2002-321101 
50201666993 

*«f ^« 6 9 9 6 

^15^ 1H 60 



^14^11^ 5H 
000002118 



397064944 
10008135' 

& ii ^#*HT 4TI4 



2# moi tf 



i 
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ffi m a m m m 



MJ#-^ (0000021 18] 

i. mn*tnu 1990^ smiqb 



1 
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ffl m a m m m 



»BJ## [397064944] 
l.mn^MB 2 0 0 2^ 



2 
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